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WW400 Product Level Document Overview

Manufacturer Document Name

Carmanah Level-1-WW400_SYSTEM-PLANNER

Carmanah Level-2-WW400 INSTALL-GUIDE

Carmanah Level-3-WW400-SOLAR_INSTALL-GUIDE

Carmanah Level-3-WW400-SOLAR-NORTHERN_INSTALL-GUIDE

Carmanah Level-4-WW400 FIELD-COMMISSIONING-GUIDE

Carmanah E/F Series Traffic Beacon User Manual

Carmanah G Series Traffic Beacon User Manual

MS Sedco TC-CK1-SBEZ2.0 Intersector Microwave Vehicle Motion Sensor Product Manual

WW400 Software Overview

Developer Software Name
Viion WWD Service
Central WWD System Viewer
Famatech Advanced IP Scanner
MS Sedco IP Configuration
AnyDesk Software AnyDesk
DB Browser for SQLite
Microsoft Excel
Google Sheets
Apache Software Foundation | OpenOffice

For WW400 user guides and software please visit support.carmanah.com.
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1.0 Warnings and Precautions

The following symbols indicate important safety warnings and precautions throughout this manual:

WARNING indicates that serious bodily harm or death may result from failure to adhere to the
precautions.

CAUTION indicates that damage to equipment may result if the instructions are not followed.

NOTE NOTE suggests optimal conditions and provides additional information.

1.1 Warranty Disclaimer

This manual will familiarize you with the features, operation standards, and installation of Carmanah's WW400
Wrong Way Vehicle Detection, Warning and Alert System Series systems. Failure to comply with the use,
storage, maintenance, installation, or placement instructions detailed in this System Planner could void the
warranty.

1.2 Standards

Perform all installation, wiring, grounding, and maintenance in conformance with local building and electrical
codes. Adherence to the National Electrical Code (NEC) is mandatory to comply with any certification markings.
Non-adherence to code may void the warranty.

1.3 Safety and Usage Precautions

Batteries are shipped fully charged. Use extreme caution when handling the batteries as they can
generate hazardous short-circuit currents. Remove all jewelry (bracelets, metal-strap watches,
etc.) before handling the batteries.

Solar panels produce DC electricity when exposed to light and can therefore produce an
electrical shock or burn. To render solar panels inoperative, remove them from sunlight or fully
cover their front surface with an opaque material.

Before lifting any heavy or bulky equipment, ensure the load is secured so moving parts do not
shift, and that it can be lifted as far as needed without back strain or loss of grip. Installation may
require more than one person.

Ensure the equipment is not powered during installation and wiring of the system.

OODD
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NOTE

NOTE

NOTE

>EOE D

Recheck all completed wiring for proper polarity prior to energizing the system.

Changes or modifications to Carmanah equipment not expressly approved by Carmanah could
void both the user's authority to operate the equipment and the warranty.

All Carmanah traffic products use a constant-current LED output circuit. Not all traffic beacons
are compatible with this output. Please contact Carmanah for additional information and guidance
when adding or replacing beacons or other hardware.

Product can have sharp edges. Accidental movement of hinged components can cause injury.

Please examine all parts before beginning assembly and installation. If anything is missing or
damaged, contact Carmanah or your Authorized Distributor immediately.

The backup battery must be disconnected before shutting off the breaker in order to power down
the system. Failure to do so will cause the UPS to energize and potentially drain the battery to
damaging levels if left connected for a sustained period of time.

All rights reserved. This notice applies to all copyrighted material included with this product, including but not
limited to this manual and software embodied within the product. This documentation is intended for the sole use
of the persons to whom it was provided. Any unauthorized distribution of the manual or dispersal of its contents is
strictly forbidden. This manual may not be reproduced in whole or in part by any means whatsoever without the
express written permission of Carmanah.

Carmanah Technologies Corp. | 250 Bay St, Victoria, BC V9A 3K5, Canada | 1.250.380.0052 | customersupport@carmanah.com | carmanah.com 5


mailto:customersupport@carmanah.com
https://carmanah.com/

€ SYSTEM PLANNER
carmanah
© LeveL 4

2.0 WW400 Introduction

2.1 WW400 Install Guides Overview

Following a specific order for installation is recommended. The documents for this product series are organized in
a hierarchy, beginning with this guide, and progressing downward:

WW400 System Planner (this document)
System installation guide
Solar options installation guides
Field configuration guide

These instructions assume that construction of the required infrastructure has been completed in advance.

Install each component according to the instructions provided.

WW400 manuals and guides should be consumed in order from (33 8g| to [N/ 3N
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2.2 Overview of the WW400

The WW400 system actively monitors the roadway for wrong-way traffic. The system is comprised of the following
components:

e One WW400D detector system comprising a controller cabinet, a freeway camera, an intersection
camera, and a radar which are to be mounted on a customer-supplied pole.

o Several W400S signal systems outfitted with LED enhanced signs and wirelessly controlled by the
WW400D to be mounted to customer-supplied poles.

e An optional solar power kit consisting of a separate battery cabinet and solar panels is available to
power the WW400D.

WW400D Ww400S

Detector Pole Signal Pole
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2.3  WW400 Principle of Operation

The WW400D uses both radar and high-definition cameras to detect and confirm wrong-way events as shown
below.

@ DETECT © WARN © CAPTURE&E @ ALERT © REVIEW
CONFIRM

Radar unit detects Flashing warning  Video analytics Event package Human reviews

an incoming lights activated confirm vehicle is sent and alerts event and responds

wrong-way traveling the triggered

vehicle wrong direction

p—

Eventtype 1: incursion and
non-continuation

Event type 2: incursion and continuation | m

See A7/ W} Field Configuration Guide for more details on the event detection and review process.

Each system must be installed and configured to suit the physical layout of each site. Due to the broad range of
unique physical characteristics for each installation site, it is recommended to consult Carmanah in the early
planning stages to ensure the system is installed and configured to optimize performance.
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The WW400 system requires a workstation running the WWD Service & Central WWD System Viewer software to
interface with the Traffic Management Center. This software can handle multiple site installations.

WW400 Manager Traffic

. management
Software running software
on a computer
located at the Lonestar or
T™MC SunGuide

Local wireless between the
WW400D and WW400S

The above diagram is a simplified representation of a network of systems. DOT-specific

configurations are constructed and managed on a case-by-case basis. Please consult Carmanah
regarding network options and requirements. Pilot project, or temporary installations may differ
significantly from what is depicted above.
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3.0 WW400 Components

3.1 System Components

Below are the parts that make up a WW400D detector pole (AC-powered controller cabinet shown). Systems that
use DC power will differ.

WW400D AC Controller Cabinet

Viion ~ Carmanah
WWD580 EMS
Radar
‘-\K\___ _-\:‘I
|y
; D i
Intersection Freeway AC Power |,
Camera Camera Terminal 11T I
Blocks g AC/DC
Power
] Supply
e, AC Circuit
] Breaker
WW400D AC Controller Cabinet
Surge Protection and UPS Detail
Controller
Cabinet
H= ;
1
Surge
. Protection
= UPs
4 - L/ Battery
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3.2 Solar Power Option

An optional solar power system is available to permit installation of WW400D products in locations where no grid
power is available. The system consists of a ground-mounted cabinet, housing a battery bank and charge
controllers, and separate ground-mounted solar panels. Contact Carmanah for more details including a Solar
Power Report™ and system sizing for local conditions.

— (3.3ft) - Ww400D
\Grid Tie \
Solar I
Panels
]
O _\_ [m]
S Battery (5ft)

—_

Box

7
LI
[

El Solar powered systems deployed in the northern latitudes of the United States will require a
larger solar array with four grid tie panels to power the WW400D.
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3.3 Controller Cabinet

The WW400D controller cabinet is based on the Carmanah G Series cabinet system and is typically mounted on
the same pole as the cameras and radar. The cabinet houses the Viion WWD580 controller (pictured below) and
the Carmanah Energy Management System (EMS) controller which is used to wirelessly trigger the WW400S
sign or beacon units. The WWD580 controller integrates the radar, and two cameras and facilitates
communication of wrong-way event data to a remote server or the TMC.

The controller cabinet activates one or more warning LED signs or beacon systems via the EMS when a
predetermined radar threshold is reached for a potential wrong-way driver (WWD) event.

The system is typically connected to a network and uses the grid for AC power.

Viion %
WWD580 :
@ i
@,
Viion
WWD580
I T
Ethernet il
1 Connections % P, 4 \Carmanah
& I I = ' I! , i | EMS
i = Interface
Status LI s B
LEDs N ﬂsU U% U% pils b I
N BEY [ VE| e A
N Jestamus| & 2 2 g% g% :
ond 8| 2|38 (53] = | S
\ s Y
Test Buttons B ‘ *“L L Bool |
'1 @
m |

l NOTE l Refer to Carmanah G Series product manual for more information at support.carmanah.com.
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Surge Protection

The factory installed surge protection components provide protection between the WWD580 controller and each
of the cameras and radar, as well as a second level of protection on the LAN port of the WWD580 to protect the
system and any connected equipment in the event of a lightning strike. Each Ethernet connection within the
cabinet employs a Surge Protection Device (SPD).

The power supply is also protected from input power surges by a separate transient overvoltage protection
device.

Radar, Freeway and
Intersection cameras
surge protection devices

LAN port surge
.~ protection device

Input overvoltage
protection device ™|

Uninterruptible Power Supply (UPS)

When connected to the AC/DC power supply, the backup battery can keep the system operating in the event of a
temporary power outage for up to 1 minute which will prevent a system reset and subsequent time offline. The
battery is automatically recharged by the power supply. For more details refer to the maintenance section of this
manual.

AC/DC
WY — 1180 Power
U l — Supply

|A5CAUTION

£\

High
Voltage.

\ UPS

Battery

The backup battery must be disconnected before shutting off the breaker to power down the
system. Failure to do so will cause the UPS to energize and potentially drain the battery to
damaging levels if left connected for a sustained period.
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3.4 Radar

The WW400 system uses the MS Sedco Intersector Microwave Vehicle Motion Sensor radar. The radar is the
primary detector for wrong-way events and is used to activate the system.

The radar operates in the 24 - 24.25 GHz band and can track multiple targets simultaneously. The unit is
configured using a web-based user interface.

Multiple detection zones are configured to improve detection, determine directionality, and reduce false alarms.

Typical radar web interface example:

@ WsSedo nersectorSener X |+ o ~ B X
< C A Notsecure | 10. htm?misce=BreadC =1 % &
e 2 @ Intersection Camera @ WWDS80 @ MS-Sedco Radar Reacing list
Intersector SW Rev Radar Rev _Days _Hours _Min Sec | |
0% I
i |
Upioad tersetor etngs. [l Downioad merseciorstings [N
!
Target Setup Table |
I s
Zone  Zone 5401t
Delay Extension Opto  Vehicle Zone >Speed  <Speed
Zone Y(lect) X(leet) Length Width SN BEREOT Gupl Count Bike PuSe pecigion mpn) mem) EXend 1| | o[ T
| o
13000 650 250 60.0 00 10 1 148 0O O 0.0 1500 O |480ft s, [ O
al A - i
2 2600 650 250 600 0.0 10 2 84 O O 00 1500 O : * Z
3 2200 650 250 600 00 10 3 183 0O O 00 1500 O [R2U0 T
m . - - 1
al A - |
4 1800 650 250 600 0.0 10 4 e O O 00 1500 O 1
p— ~ 360ft >
5 1000 00 800 120 00 10 0 0 0D O 00 1500 O |
| <
6 1000 00 800 120 00 10 0 0 0o o 00 1500 O
71000 00 800 120 00 10 0 0 0O O 0.0 1500 O ! m
| >
8 1000 00 800 120 00 10 0 0 0O O 00 1500 O | [240Mt T
; » |1 M
el IEl  Unit Select EXIET Clear Vehicle Count ||80ﬂ —_
| (@]
Stop ZoneSelect [ Veh# [ RLEE] |
|
Opto Output 1201t
|
Igort
|
|
[oft
@ Tech Mode ®Bread Crumbs
Bl Move left or right 0
el offset Angle [ETH ~|
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3.5 Cameras

The WW400 system uses two Viion TC400GC cameras to record an event and provide confirmation of vehicle
continuation using video analytics. The two cameras contain visible and near-infrared (IR) detectors to produce
images.

Infrared (IR) Light is emitted from this product. Eye exposure from 3.3 feet or less may
result in photobiological effects and damage to the human eye. Use appropriate shielding
or eye protection when product is energized.

The Intersection Camera records evidence of a wrong-way vehicle entering the radar zones as it proceeds in the
wrong direction and sends the video of the event to the Traffic Management Workstation (TMW).

The Freeway Camera uses video analytics to provide confirmation that the departing wrong-way vehicle has not
self-corrected, has passed the detector pole and proceeded towards the freeway.

Once an event has been recorded, each camera creates a .zip file (referred to as a Trigger Data Packet, or TDP)
containing images, video files, and an .xml file containing other meta data from the event. The TDP files are sent
to the TMW where alerts are generated. The data is then stored for review.

Each camera has a label on the underside identifying its function as either Intersection or Freeway.

™

" 89000REVA

Camera, programmed,
intersection, TC400GC
. 14123

89001REVA

Camera, programmed,
—» freeway, TC400GC

14123

1 7 8 9
ltem | Feature Status LED Color | Status Description
1 Status LED White Power On — Normal First Status
2 Pan/Tilt Base Purple System Start-up — Normal Second Status
3 Near-Infrared Lens Yellow Software Initializing — Normal Third Status
4 Near-Infrared Illluminator Blue Not Connected to Internet
5 Color Lens Green Connected to Internet
6 Tilt Lock Screws Red Hardware or Software Fault
7 Ground Screw Boss
8 Ethernet Connector
9 DB9 Power/Signal Port
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3.6 Sign Pole and LED Sign

The WW400S remote signaling system is based on the Carmanah E Series solar flashing LED sign systems. One
or more WW400S units are triggered wirelessly by the EMS located on the WW400D detector pole.

The systems can power LED enhanced wrong-way signs (R5-1a) or beacons.

[NOT Refer to the Carmanah E/F Series product manuals for more information on the WW400S at
support.carmanah.com.

3.7 Traffic Management Workstation (TMW)

The TMW is a workstation running Windows 10 or newer on the local network that is connected to all WWD
systems. It runs the WWD Service software which receives data sent from the cameras and WWD580 units. This
application operates as a web server that is configured to receive two types of data posted from the cameras and
WWD580 units.

The TMW requires a fixed IP address—for example, aa.bb.cc.dd. Data is posted to the following two web-server
addresses:

e http://aa.bb.cc.dd:8082/bin/tdp
e http://aa.bb.cc.dd:8082/bin/diag

Data posted to the “/tdp” location is the Trigger Data Packet (TDP) data that is generated each time a wrong-way
driver event is detected.

Data posted to the “/diag” location is diagnostic data that comes from the two cameras and from the WWD580
unit. It is used to monitor of overall system health.
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3.8 Default Detection, Warning, Alert and Review Process

WW DRVER ENTERS
RADAR Z0NES

WW DRIVER
PROCEEDS
THROUGH 2 RADAR
ZONES

UGHTS BEGIN TO
FLASH

WW DRIVER
CONTINUES
THROUGH ALL
RADAR ZONES

NO EVENT

WW DRIVER
RECORDED <“YES

'WWD580
TRIGGERS
CAMERASTO
RECORD EVENT
INTERSECTIO N CAMERA

FREEWAY CAMERA

VIDEO SEGMENT

VIDEO SEGMENT
RECORDED OF
REig:IIZ‘ElI:;OF VEHIQLEDRIVING
THROUGH
TRIGSERING RADAR VALIDATION AREA

VIDEO SEGMENT
ANALYZED

EDGE PROCESSING

WWD SOF TWARE
FLAGSETTO ﬂog;’AxT'i"NTt FILAGSETTO sﬁ;’ﬁﬂ FLAG REMAINS
RADARDETECT CAMERA VALIDATED RADAR DETECT

TMC ALERTED OF
RADARDETECT
EVENT

TMC ALERTEDOF
'WWD EVENT

ADDITIONAL ALERTS
SENT FOR RADAR
DETECTEVENT

ADDITIONAL ALERTS
SENT FOR WWD
CONTINUATION

EVENT
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3.9 System Wiring Diagram
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4.0 Troubleshooting

Refer to Carmanah E/F and G Series manuals for Energy Management System (EMS) and LED sign-related

troubleshooting guidance.

Symptom

Possible Cause and What to Check

EMS and WWD580 are not
powered up.

Check that power is being supplied to the system:

e Ensure supply breaker is on (or solar power cabinet breaker is on for
solar-powered systems).

e Ensure internal breaker is on and power supply LED is on for AC
systems.

e Check DC fuse on EMS.

Cannot connect to WWD580
web interface.

Check WWD580 and camera status LEDs are green.

Power cycle system: turn off breaker or remove DC fuse, wait 10s and turn
power back on and/or replace fuse. Observe WWD580 and camera startup
sequence. Wait for status LEDs to flash blue (no Internet) or green (Internet).

Ensure LAN connections are correct, and router is powered up and active.

*Use IP scanning software to find any wrongly configured items.

Devices are operating but
status LED are blue.

No network connectivity (but local connection should be possible). Check that
LAN connection has properly configured Gateway and DNS.

WWDS580 - Pressing the
“Flasher Test” button fails to
activate LED signs.

This may be due to a wiring issue or a radio problem.

Check that the input from the WWD580 is 12VDC across the INPT+/INPT-
terminals on the EMS using a multimeter.

If the WW400D is fitted with LED signs and only these activate, this is likely
due to a radio issue. See Carmanah G Series manual.

WWD580 — IP address of
device is unknown.

Perform a field reset of the WWD580 by simultaneously holding the red and
black buttons until the status lights begin to flash, and the relays start to click.
The WWD580 will now have a DHCP IP address and will need to be
reconfigured to a static IP address to match the radar and cameras.

WWD580 - messageCounter
values for TrafficCams are
not changing.

Validate correct IP address is being used. Attempt to ping this address from a
laptop. Check for a flashing green or blue light at the front of each camera
unit. Absence of a flashing light could indicate a loss of power to that unit.

WWD580 - messageCounter
values for Intersector are not
changing.

Validate the correct IP address is being used. Attempt to ping this address
from a laptop. If the unit is not detected, it may be necessary to power cycle
the radar which may be done by unplugging, then plugging the ethernet
connector.

Camera video feed issues.

Check that cables are seated properly at camera and within G Series cabinet.
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4.1 LED Indicator Key

LED Color Meaning
Power Green Power connected
o | Bus Blue/Green Normal operation
§ Solid Purple Power On — Normal first startup
Flashing Blue System Operating — No Internet connection
§ Status Flashing Green | System Operating — Has Internet connection
Flashing Red Wrong-Way Driver event detected OR Violation button is pressed
Solid Red Hardware or Software fault
Solid White Power On — Normal first status
- Solid Purple System Startup — Normal second status
g Status Flashing Yellow | System Software Startup — Normal third status
© Flashing Blue System Operating — No Internet connection
© Flashing Green | System Operating — Has Internet connection
Flashing Red Hardware or Software fault
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5.0 Customer Service and Warranty

The WW400 is covered by a limited product warranty (excluding batteries), and a separate limited warranty for the

batteries.

Visit support.carmanah.com for additional information or contact the customer support department.

Before contacting Carmanah’s customer support department, please have the serial number of your system
available, a brief description of the problem, as well as all installation details (location, pole type, type and quantity
of fixtures, etc.) The serial number can be found on the label on the right side of the cabinet near the top, and on
a label inside the cabinet on the EMS.

6.0 Glossary

EMS Energy Management System. The electronic controller inside the product that is
responsible for managing the solar input energy, battery charging, LED drivers, and other
power and operational functions.

WWD Wrong-Way Driver.

TMC Traffic Management Center.

TMW Traffic Management Workstation.

WW400D Wrong-Way Driver detector pole with cameras, radar, and controller.

WW400S Wrong-Way Driver radio activated sign pole installed in addition to a WW400D.

Viion WWD580 WWD system controller located within the controller cabinet on the detector pole.

MS Sedco Radar

Radar unit mounted on the detector pole.

Viion TC400GC

Cameras mounted on the detector pole.

E Series Self-contained solar powered beacon system, this is the base of the WW400S.

G Series Cabinet based solar/AC powered beacon system, this is the base of the WW400D.
SPD Surge Protective Device.

UPS Uninterruptible Power Supply.

Beacon LED sign or round beacon.

IP Configuration

MS Sedco software for updating the radar IP address.

Central WWD

Viion software dashboard for viewing WWD Events.

WWD Service

Background service that communicates with the WWD580 Controller.
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Technical Support:

Email: customersupport@carmanah.com
Toll Free: 1.877.722.8877 (US & Canada)
Worldwide: 1.250.380.0052

Fax: 1.250.380.0062

Web: carmanah.com
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